General Remarks. All reactions were carried out under argon in anhydrous solvents which were purified and dried using standard procedures. The isolation of products was conducted in air. The starting materials [Co(C 6 Electronic Supplementary Material (ESI) for Dalton Transactions. This journal is
Tl[3-Cp*-1,2-CH 2 OCH 2 -3,1,2-RuC 2 B 9 H 9 ] (3). A mixture of [Cp*RuCl] 4 (109 mg, 0.1 mmol) and Tl 2 [7,8- CH 2 OCH 2 -7,8-C 2 B 9 H 9 ] (292 mg, 0.5 mmol) was stirred for 48 h in 8 ml of MeCN and then evaporated in vacuo. The residue was dissolved in THF, filtered and the pale yellow solid was precipitated by excess of Et 2 O. Yield 178 mg (72%). 1 6 (65 mg, 0.15 mmol) was refluxed in 5 ml of CH 3 NO 2 for 4 h, while the color changed from yellow to red. The resulting solution was evaporated, the residue was dissolved in CH 2 Cl 2 and eluted through a short layer of Al 2 O 3 (3 cm). The red fraction was reduced in vacuo to ca. 2 ml and excess of petroleum ether was added to precipitate orange-red crystals. Yield 38 mg (47%). 1 4 (41 mg, 0.037 mmol) was stirred for 4 h in 4 ml of THF, while the color changed from orange to dark-red. The resulting solution was evaporated, the residue was dissolved in CH 2 Cl 2 and eluted through a short layer of Al 2 O 3 (3 cm). The red fraction was reduced in vacuo to ca. 2 ml and excess of petroleum ether was added to precipitate orange-red crystals. Yield 67 mg (74%). 1 4 (54 mg, 0.05 mmol) was stirred for 14 h in 5 ml of THF. The resulting solution was evaporated, the residue was dissolved in CH 2 Cl 2 and eluted through a Al 2 O 3 column (8 cm).
H NMR ((CD
The orange fraction was reduced in vacuo to ca. 2 ml and excess of petroleum ether was added to precipitate pale orange powder of 4. Yield 56 mg (58%). 1 H NMR ((CD 3 ) 2 CO):  = 4.26 (s, 4H, карб. (R = H, Me) (0.1 mmol) in MeNO 2 (2 mL) was refluxed for 4 h. Then the solvent was evaporated, the residue was dissolved in acetone and chromatographed on short Al 2 O 3 column (10 cm) with acetone as the eluent. The orange band was collected, evaporated and the residue was reprecipitated from CH 2 Cl 2 with ether to give 7a,b as orange-red crystals (yield is ca. 60%). Computational details. Geometry optimizations were performed using PBE exchange-correlation functional, 12 the scalar-relativistic Hamiltonian, 13 atomic basis sets of generally-contracted Gaussian functions, 14 and a density-fitting technique 15 as implemented in a recent version of PRIRODA code. 16 The all-electron double-ζ basis set L1 augmented by one polarization function was used. 17 Preliminary search for transition states was performed at the B3LYP/TZ2P level by QST3 procedure available in Gaussian 98
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program. 18 This was followed by transition state optimization carried out by PRIRODA. Frequency calculations were performed to confirm the nature of the stationary points, yielding one imaginary frequency for the transition states and none for the minima. ZPE corrections were added to total energy. The path of the reaction was traced from the transition state to the product and back to the reactant using the Intrinsic Reaction Coordinate method (IRC). 19 The visualization of calculation results was performed by ChemCraft (version 1.6) software (www.chemcraftprog.com). Cartesian coordinates for the optimized structure are available as Supporting information in form of the combined xyz file. Figure 1S . Overlay of the X-ray structures of the C s -symmetrical metallacarborane
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